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DETAILED ACTION 
Drawings 

1 . Please resubmit Fig.5 as the copy available at the Office only partially illustrates the 
figure. 

Claim Objections 

2. Claims 1-48 are objected to because of the following informalities: 

In claim 1 , line 1 , delete "method of binary" and insert "method of a binary". 

In claims 2,3,6,9,10,18 please define kc,ks, nc,ns,k,n in the respective claims, such 

as reciting "wherein ... is an integer". 

In claim 4, line 2, delete "a turbo trellis coded modulator" and insert "the". 
In claim 4, line 3, please define TH-precoding". 

In claim 5, line 4, delete "shell mapping and TTCM" and insert "a shell mapping and 
the TTCM encoder". 

In claim 6, line 5, delete "the kc-tuple part" and insert "the binary kc-tuple". 
In claim 6, lines 5-6, delete "turbo trellis coded modulator (TTCM)" and insert 
"TTCM". 

In claim 6, line 7, delete "the rs-tuple part" and insert "the syndrome rs-tuple". 

In claim 6, line 10, delete "part". 

In claim 6, line 1 1 , delete "rate kc/nc". 

In claim 6, line 15, delete "a rate" and insert "the rate". 

In claim 6, line 17, delete "part". 

In claim 6, line 18, delete "rate kc/nc". 
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In claims 7,13, line 2, respectively, delete "a turbo decoder and constellation" and 
insert "a receiver turbo decoder and receiver constellation". 

In claim 7, line 5, delete "the partitioned symbol sequence" and insert "the partitioned 
binary coded symbol sequence". 

In claim 8, line 3, delete "the partitioned symbol sequence" and insert "the partitioned 
binary symbol sequence". 

In claims 8, 9 lines 4,5, respectively, delete "the turbo" and insert "the receiver 
turbo". 

In claim 9, lines 8-10, respectively, delete "part". 

In claim 10, line 3, delete "the estimated" and insert "an estimated". 

In claim 10, lines 3 and 5, delete "part". 

In claim 10, line 5, delete "an estimated" and insert "the estimated". 

In claims 11, 17, lines 3, respectively, delete "the estimated binary rs-tupel part" and 

insert "an estimated syndrome rs-tupel". 

In claim 11, line 5, delete "an estimated" and insert "the estimated". 

In claim 14, line 3, delete "the partitioned symbol sequence" and insert "the 

partitioned binary symbol sequence". 

In claims 14,15, lines 4,5, respectively, delete "the turbo" and insert "the receiver 
turbo". 

In claim 15, lines 8-10, respectively, delete "part". 

In claim 16, line 3, delete "the estimated" and insert "an estimated". 

In claim 16, lines 3 and 5, delete "part". 
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In claim 16, line 5, delete "an estimated" and insert "the estimated". 

In claim 18, line 4, delete "the remaining" and insert "remaining". 

In claim 18, line 10, delete "a number N of transmit symbols" and insert "N symbols". 

In claim 19, line 3, delete "the turbo" and insert "the receiver turbo". 

In claim 19, line 3, delete "and constellation" and insert "and receiver constellation". 

In claims 19,20, lines 5 and 1,3, respectively, delete "N received symbols" and insert 

"N symbols". 

In claim 21 , line 3, delete "N received symbols" and insert "N symbols". 

In claim 21 , line 7, delete "the remaining" and insert "remaining". 

In claim 22, line 2, delete "N transmit symbols" and insert "N symbols". 

In claim 23, line 3, delete "the turbo" and insert "the receiver turbo". 

In claim 23, line 3, delete "and constellation" and insert "and receiver constellation". 

In claims 23,24, lines 5 and 1,3, respectively, delete "coded" and insert "precoded". 

In claim 25, line 3, delete "coded" and insert "precoded". 

In claim 25, line 5, delete "appearing at the Laroia precoder input" and insert "by the 
Laroia precoder". 

In claim 25, line 9, delete "the remaining" and insert "remaining". 

In claim 26, line 4, delete "a turbo" and insert "a receiver turbo". 

In claim 26, line 4, delete "a constellation" and insert "a receiver constellation". 

In claim 29, line 4, delete "the transmitter constellation shaping elements" and insert 

"the constellation shaping elements of the transmitter". 

In claim 30, line 2, delete "a transmission" and insert "the transmission". 
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In claim 38, it appears that claim should depend on claim 28. 

In claim 40, line 3, delete "the remaining" and insert "remaining". 

In claim 40, lines 3-4, delete "transmitter TTCM encoder" and insert "TTCM encoder 

of the transmitter". 

In claim 41 , line 2, delete "transmitter constellation shaping elements" and insert 
"constellation shaping elements of the transmitter". 

In claim 41 , line 6, delete "a number N of transmit symbols" and insert "N symbols". 

In claim 42, line 2, delete "N receive symbols" and insert "N symbols". 

In claim 43, line 3, delete "the N transmit signals" and insert "the N symbols". 

In claim 45, line 6, delete "the partitioned" and insert "a partitioned". 

In claim 46, line 2, delete "the step of computing" and insert "a step of computing". 

In claim 46, line 3, delete "the likelihood" and insert "a likelihood". 

In claim 46, line 3, delete "the ratio" and insert "a ratio". 

In claim 46, line 3, delete "the probability" and insert "a probability". 

In claim 47, line 2, delete "the step of preparing" and insert "a step of preparing". 

Claims 12,13,17,27,28,31-37,39,44 and 48 directly or indirectly depend on claim 

1,26 or 45. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-4,12-17,26-28,38 and 45 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Eyuboglu (cited no.CE in the IDS) in view of Gelblum et al. USP, 

6,088,387 (Gelblum). 

Regarding claims 1, 26 and 28, Eyuboglu teaches a method and apparatus of 

binary coded data communication, the method comprising the steps of providing 

a transmitter having a trellis coded modulator (TCM) encoder and constellation 

shaping elements, a receiver having a receiver turbo decoder, and receiver 

constellation shaping elements (see Fig.6); and generating a plurality of signal 

points in response to a partitioned binary coded symbol sequence that is 

processed via the TCM encoder and constellation shaping elements, (see Fig.5 

and note p.303-305) 

However, Eyuboglu does not teach wherein the trellis coded modulator is a turbo 
trellis coded modulator. 

Gelblum teaches combining turbo codes with a trellis code modulation and 
discloses a turbo-trellis code modulation (TTCM) (see Fig.1). And further 
teaches that TTCM achieves low bit error rate (BER). (note col.1, line 13 - col.2, 
line 62) Therefore, it would have been obvious to one skilled in the art at the 
time of the invention to modify Eyuboglu's TCM with TTCM for the purpose of 
achieving a higher BER, and furthermore, TCM and TTCM belong to same family 
of trellis modulation. 
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Regarding claim 45, Eyuboglu teaches a method and apparatus of binary coded 
data communication, the method comprising the steps of providing a transmitter 
having a trellis coded modulator (TCM) encoder and constellation shaping 
elements, a receiver having a receiver turbo decoder, and receiver constellation 
shaping elements (see Fig. 6); and generating a plurality of signal points in 
response to a partitioned binary coded symbol sequence that is processed via 
the TCM encoder and constellation shaping elements, (see Fig.5 and note p. SOS- 
SOS) Eyuboglu further teaches providing a receiver having a turbo decoder and 
constellation shaping elements, and processing the plurality of signal points via 
the receiver turbo decoder and the receiver constellation shaping elements to 
recover the partitioned symbol sequence, (see Fig.6 and note p.304 having a 
nonuniform probability distribution) 

However, Eyuboglu does not teach wherein the trellis coded modulator is a turbo 
trellis coded modulator. Gelblum teaches combining turbo codes with a trellis 
code modulation and discloses a turbo-trellis code modulation (TTCM) (see 
Fig.1 ). And further teaches that TTCM achieves low bit error rate (BER). (note 
col.1, line 13 - col. 2, line 62) Therefore, it would have been obvious to one 
skilled in the art at the time of the invention to modify Eyuboglu's TCM with 
TTCM for the purpose of achieving a higher BER, and furthermore, TCM and 
TTCM belong to same family of trellis modulation. 
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Regarding claim 2, Eyuboglu in view of Gelblum teach all subject matter claimed, 
as applied to claim 1 . Eyuboglu further teaches wherein the step of generating a 
plurality of signal points in response to a partitioned binary coded symbol 
sequence that is processed via the TTCM encoder and constellation shaping 
elements comprises the step of generating a signal constellation having square 
shaping regions (see Fig.4) capable of use in association with trellis shaping that 
is compatible with rate kc/nc TTCM, such that a binary kc -tuple portion of a 
desired symbol sequence can be processed via the TTCM encoder for a rate 
kc/nc TTCM code to generate a nc -tuple. 

Regarding claim 3, Eyuboglu in view of Gelblum teach all subject matter claimed, 
as applied to claim 1 . Eyuboglu further teaches wherein the step of generating a 
plurality of signal points in response to a partitioned binary coded symbol 
sequence that is processed via the TTCM encoder and constellation spherical 
elements comprises the step of generating a signal constellation having square 
shaping regions capable of use in association with trellis shaping that is 
compatible with rate kc/nc TTCM, such that a binary kc -tuple portion of a desired 
symbol sequence can be processed via the TTCM 

encoder for a rate kc/nc TTCM code to generate a nc -tuple, (see Fig. 14 and 
note p,311) 
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Regarding claim 4, Eyuboglu in view of Gelblum teach all subject matter claimed, 
as applied to claim 1 . Eyuboglu further teaches wherein the step of providing a 
transmitter having a turbo trellis coded modulator (TTCM) encoder and 
constellation shaping elements comprises the step of providing trellis precoding 
elements and TH-precoding elements capable of use with non-square 
constellations, (see Fig. 8 and note p.306-308) 

Regarding claim 12, Eyuboglu in view of Gelblum teach all subject matter 
claimed, as applied to claim 1 . Eyuboglu further teaches the step of processing 
the plurality of siral points via a trellis precoder to generate a coded symbol 
sequence, (see Fig.7 and 8) 

Regarding claims 13,14 and 27, Eyuboglu in view of Gelblum teach all subject 
matter claimed, as applied to claim 12 or 26. Eyuboglu further teaches providing 
a receiver having a turbo decoder and constellation shaping elements, and 
processing the plurality of signal points via the receiver turbo decoder and the 
receiver constellation shaping elements to recover the partitioned symbol 
sequence, (see Fig.6 and note p.304 having a nonuniform probability distribution) 

Regarding claim 15, Eyuboglu in view of Gelblum teach all subject matter 
claimed, as applied to claim 12. Eyuboglu further teaches wherein the step of 
processing the plurality of signal points via the receiver turbo decoder and the 
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receiver constellation shaping elements comprises the steps of: folding the coded 
symbol sequence to generate a folded constellation (see Folding in Fig.9); 
processing the folded constellation via the turbo decoder to generate estimated 
signal points (see Decoder in Fig.9); and processing the estimated signal points 
via an inverse mapper to generate an estimated binary kc -tuple part of the 
desired bit sequence according to the rate kc/nc TTCM code, an estimated 
uncoded binary nu -tuple part of the desired symbol sequence, and an estimated 
binary rs -tuple part of the desired bit sequence according to the rate ks/ns 
convolutional shaping code, (see Fig.6) 

Regarding claims 16 and 17, Eyuboglu in view of Gelblum teach all subject 
matter claimed, as applied to claim 15. Eyuboglu further teaches wherein the 
step of processing the plurality of signal points via the receiver turbo decoder and 
the receiver constellation shaping elements further comprises the step of 
processing the estimated binary kc -tuple part of the desired bit sequence 
according to the rate kcjnc TTCM code to recover k bits based on n bits and to 
generate an estimated binary kc -tuple part of the desired symbol sequence, and 
the step of processing the estimated binary rs -tuple part of the desired bit 
sequence according to the rate ks/ns convolutional shaping code to generate an 
estimated syndrome rs -tuple part of the desired spnbol sequence, (see Fig.6) 
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Regarding claim 38, Eyuboglu in view of Gelblum teach all subject matter 
claimed, as applied to claim 28. Eyuboglu further teaches wherein the trellis 
precoder comprises a Tomlinson-Harashima precoder. (note p.305) 

4. Claims 5 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eyuboglu (cited no.CE in the IDS) in view of Gelblum et al. USP, 6,088,387 
(Gelblum) and Khandani (Shaping of Multi-dimensional Signal Constellations Using 
a Lookup Table), IEEE. 

Regarding claims 5 and 39, Eyuboglu in view of Gelblum teach all subject matter 
claimed, as applied to claim 1 or 26. Eyuboglu in view of Gelblum further 
teaches wherein the step of generating a plurality of signal points in response to 
a partitioned binary coded symbol sequence that is processes via the TTCM 
encoder and constellation shaping elements, however, do not explicitly teach 
partitioning a signal constellation into cosets and shells in compliance with shell 
mapping and TTCM. Khandani teaches teach partitioning a signal constellation 
into cosets and shells in compliance with shell mapping and TCM. (see Fig.1 
and note p.0927-0928) Therefore, it would have been obvious to one skilled in 
the art at the time of the invention to modify Eyuboglu's system by replacing 
Eyuboglu's constellation shaping elements with a shell mapper of Khandani for 
the purpose of increasing average energy, as taught by Khandani (note p.0928). 
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Allowable Subject Matter 

5. Claims 6-11, 18-25, 29-37,40-44 and 46-48 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims, and 
overcome the claim objections. 

6. The following is a statement of reasons for the indication of allowable subject matter: 
Present application discloses a turbo trellis coded modulator combined with 
constellation shaping elements. Closest prior arts, Eyubolgu and Gelblum, teach all 
subject matter claimed. However, prior art do not teach wherein the transmitter 
constellation shaping elements comprise a shaping code decoder as recited. 
Further, prior art do not teach the partitioned symbol sequence having three parts 
with the limitations, as recited. 
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